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Abstract 
 
 The minimum soil tillage was used in a polifactorial experience. The favourable effect on soil is represented by 
the reduce of the negative impact on soil and the economy achieved in reducing expenditure. For using this system it is 
necessarly to applied a number of treatments, proper rotation and the varieties adapted in the area conditions. The 
fertilizer is an important factor for obtaining higher productions. With this system there are obtained a higher 
productions even in the unnormal climatic years, the soil water reserve keeping better in vegetation period. The 
minimum tillage stores the properties of soil, natural fertility and ensure a better use of natural resources for a long 
period. 
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1. Introduction 
 
The soil tillage affects the progress of the 
chemical and biological soil processes. The correct 
application of the soil tillage has an important role 
in the dynamic of the processes which governs the 
quality of soil [3].  
Conservation of soil resources, about the 
quantity of water, chemical and physical properties 
of soil, in the soil and the soil surface biodiversity, 
constitutes a basic principle of sustenaible 
agriculture [7]. Each agrotechnique measure should 
be realized so that it can’t produce damage with 
long term effects on soil. Favourable effects of the 
minimum tillage system of soil are achieved by 
reducing the subsidence and soil erosion, limitation 
of mechanization, accumulation of water in soil, 
reduction of working time, reduction energy 
consumption and by improving the physical 
condition of the soil [1].  
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The minimum soil tillage became in the last 
years one of the most used systems in agriculture, 
being used for to the good results obtained by 
reducing spending and achieving high productions 
both quantitative an qualitative. The vegetable cover 
which covers the ground represents a source of 
fertilizer, but at the same time having a negative 
effect on production by the large number of diseases 
and pests which can be found in soil, in plant debris 
and which require a large number of treatments 
executed in the complex [1, 5]. The use of crop 
rotation plants, of the seed treatments and of 
varieties adapted to the agronomic and weather 
conditions in the area ensure greater efficiency of 
the system [4]. 
The seeds used in this system require 
treatments with insecto-fungicide for protection 
against diseases and pests in the soil, providing a 
higher protection [2]. Another factor of vegetation is 
the weather conditions in the vegetation period of 
wheat and who has a decisive influence in selling 
and on quality [5, 6].  
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2. Material and Method 
 
The experience was realized at ARDS Turda 
and it is a polifactorial experience with four factors, 
in a three years crop rotation, in rotation wheat-
maize-soya. 
There have been cultivated four varieties of 
wheat created at ARDS Turda: Arieşan, Turda 2000, 
Apullum and Dumbrava. The seed have been treated 
with insecto-fungicide Yunta 246FS, 2 l/t. 
The seeding was realisated with directly drill: 
Gaspardo-Directa 400, with distance between rows 
18 cm, and seeding depth adjusted to 5.5 cm. For 
fertilization its been applied 2 graduation: with N40P40 
kg/ha at seeding in fertilization variant B1 and N40P40 
kg/ha at seeding + N50P30 kg/ha at the resumption of 
vegetation in fertilization variant B2. The treatments 
were been applied in complex recipes (for 
simultaneous control of diseases, weeds and pests) in 
4 distinct development stages of wheat plants, as 
shown in table 1. 
 
Table1.The scheme of treatments 
The 
variant 
Phenophase: ad 
resumption of plant 
vegetation 
Phenophase: 
ad defeated’s end 
Phenophase: 
ad phenophase of bellows 
Phenophase: 
ad phenophase of flowrish 
D1 Foliar fertilizer 
Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide 
Calypso 100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Fungicide Falcon 
480 EC 0,6 l/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha + 
Insecticide Proteus 0,4 l/ha + 
Fungicide Falcon 480 EC 0,6 l/ha + 
Adjuvant Trend 0,3 l/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha 
+ Fungicide Prosaro 1 l/ha + 
Insecticide Proteus 0,4 l/ha + 
Adjuvant Trend 0,3 l/ha 
D2  
 
- 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide Calypso 
100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha ++ 
Insecticide Proteus 0,4 l/ha + 
Fungicide Falcon 480 EC 0,6 l/ha + 
Adjuvant Trend 0,3 l/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha 
+ Fungicide Prosaro 1 l/ha + 
Insecticide Proteus 0,4 l/ha + 
Adjuvant Trend 0,3 l/ha 
D3  
 
- 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide Calypso 
100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha ++ 
Insecticide Proteus 0,4 l/ha + 
Fungicide Falcon 480 EC 0,6 l/ha + 
Adjuvant Trend 0,3 l/ha 
 
 
- 
D4  
 
- 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide Calypso 
100 ml/ha + Fungicide Falcon 
480 EC 0,6 l/ha 
 
 
- 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha 
+ Fungicide Prosaro 1 l/ha + 
Insecticide Proteus 0,4 l/ha + 
Adjuvant Trend 0,3 l/ha 
D5 Foliar fertilizer 
Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide 
Calypso 100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide Calypso 
100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha ++ 
Insecticide Proteus 0,4 l/ha + 
Fungicide Falcon 480 EC 0,6 l/ha + 
Adjuvant Trend 0,3 l/ha 
 
 
- 
D6 Foliar fertilizer 
polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide 
Calypso 100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide Calypso 
100 ml/ha 
 
 
- 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha 
+ Fungicide Prosaro 1 l/ha + 
Insecticide Proteus 0,4 l/ha + 
Adjuvant Trend 0,3 l/ha 
D7 Foliar fertilizer 
Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide 
Calypso 100 ml/ha 
Insecticide Calypso 100 
ml/ha + Fungicide Falcon 480 
EC 0,6 l/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha + 
Fungicide Falcon 480 EC 0,6 l/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha 
+ Fungicide Prosaro 1 l/ha + 
Insecticide Proteus 0,4 l/ha + 
Adjuvant Trend 0,3 l/ha 
D8 Foliar fertilizer 
Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide 
Calypso 100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 
5kg/ha + Insecticide Calypso 
100 ml/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha ++ 
Insecticide Proteus 0,4 l/ha + 
Fungicide Falcon 480 EC 0,6 l/ha + 
Adjuvant Trend 0,3 l/ha 
Foliar fertilizer Polyfeed 
19:9:19+microelements 5kg/ha 
+ Fungicide Prosaro 1 l/ha + 
Adjuvant Trend 0,3 l/ha 
 
Climatic condition of the vegetation period 
of wheat in those 6 years studied are presented in 
table 2. 
From the table it can be seen than in general 
the monthly temperatures are higher than multi-
annual averages. Besides the winter months, 
December-March, which included the month with 
lower temperatures than multi-annual averages, the 
temperatures are higher, so in the spring, but 
especially in summer when it is installing very 
frequently the phenomenon on heat. This is a direct 
consequence of global warming, who makes its 
presence felt and it is currently. 
In terms of precipitation regime, it can be 
seen that in general the quantity precipitation it was 
under multi-annual average. Besides the 2006 and 
2007, normal years in terms of precipitation, the other 
years was unnormal, respectively 2009 with 
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excessive drought, 2010 was excessively wet and 
2011 was droughty. 
In terms of distribution of rainfall on months, 
the problem becomes more difficult. In general in the 
spring and summer periods (in some years even in 
autumn) it is register a long period of drought 
alternatively with rains with downpours aspect. In 
date of 25th August 2011 it is was registrated the 
highest temperature of 38.10C at Turda over the past 
55 years. Throught the evolution of weather in 
comparison with 2006 and 2007, years somehow 
more closely to normal years, in all other years, the 
evolution of weather has a negative impact upon 
reaching of winter wheat production. 
 
Table 2. The thermal and pluviometric regime at Turda in the period 2005-2011 
 
 
3. Results and Discussions  
 
The influence of the experimental years on 
the yield wheat obtained in the minimum tillage 
system is presented in table 3. Average production 
registrated in those 6 years are to 5335 kg/ha. Due to 
favourable climatic condition in the vegetation period 
of the years 2006 and 2007 have obtained high 
productions over 6000 kg/ha. Because of hydric 
deficit and the surplus heat in the year 2009 have 
been achieved lower production of up to 3813 kg/ha  
 
with 2674 kg/ha less than 2006 taken as a witness, a 
significant negative difference. 
Additional fertilization applied at the 
resumption of the vegetation brought an increasing 
role production more than 120.7% from the applied 
fertilization at the same time with seeding, presented 
in table 4.  
The production increase of 1001 kg/ha 
obtained in the variant with basic fertilization plus an 
additional fertilization in the vegetation period is very 
significant. 
 
Months / 
Years 
Aug. Sept. Oct. Nov. Dec. Ian. Feb. Mart. Apr. Mai Iun. Iul. 
2005 2006 
Monthly 
average 19.0 16.1 10.1 3.5 -0.9 -5.1 -2.4 3.4 10.8 14.3 17.6 21.2 
 2006 2007 
Monthly 
average 18.5 15.8 10.5 3.5 -0.1 2.4 2.9 7.3 10.8 17.0 20.3 22.0 
 2007 2008 
Monthly 
average 20.1 13.7 9.3 1.9 -3.2 -2.8 +3.8 5.4 10.5 15.0 19.4 19.5 
 2008 2009 
Monthly 
average 21.0 14.0 10.7 4.1 1.1 -2.9 -0.5 3.7 13.2 16.2 18.7 21.0 
 2009 2010 
Monthly 
average 20.7 17.4 10.0 5.2 0.1 -3.1 1.0 4.3 10.5 15.4 18.9 20.7 
 2010 2011 
Monthly 
average 21.0 14.2 7.4 7.6 -1.6 -3.8 -3.2 5.3 10.7 15.6 19.2 20.1 
Averige 55 
years 19.2 14.9 9.6 3.7 -1.5 -3.5 -0.9 4.1 9.8 14.7 17.7 19.6 
 
 
Months / 
Years 
Aug. Sept. Oct. Nov. Dec. Ian. Feb. Mart. Apr. Mai Iun. Iul. 
2005 2006 
Monthly 
amount 180.8 62.4 6.0 7.0 37.6 11.4 17.1 45.3 70.8 77.9 118.2 16.5 
 2006 2007 
Monthly 
amount 148.6 32.6 18.6 6.1 17.7 12.8 30.7 24.4 10.1 103.8 77.1 54.4 
 2007 2008 
Monthly 
amount 118.1 84.7 93.0 25.4 20.8 17.3 11.2 30.3 58.4 89.0 136.8 125.2 
 2008 2009 
Monthly 
amount 9.0 41.0 45.4 21.1 45.9 9.5 22.4 53.5 8.4 31.4 113.4 52.5 
 2009 2010 
Monthly 
amount 38.1 3.4 77.8 48.0 35.0 39.2 30.6 17.6 52.0 87.6 172.6 121.03 
 2010 2011 
Monthly 
amount 49.2 67.2 31.6 30.8 40.4 26.8 19.9 15.3 22.6 41.4 116.8 130.4 
Averige 55 
years 55.9 40.3 32.0 28.7 26.9 21.3 18.7 23.1 44.7 67.7 84.5 76.7 
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Table3. The influence of the experimental years 
Symbol Experimental  Yield (Kg/ha) Yield (%) Difference Semnification 
A1 2006  6488 100.0 0 - 
A2 2007 6123 94.4 -366 - 
A3 2008 5901 91 -587 0 
A4 2009 3813 58.8 -2675 000 
A5 2010 4940 76.1 -1548 000 
A6 2011 4743 73.1 -1746 000 
DL (p 5%) = 439; DL (p 1%) = 689; DL (p 0.1%) = 1172. 
 
 
Table 4. The influence of the fertilization 
Symbol Level of fertilization Yield (Kg/ha) Yield (%) Difference Semnification 
B1 Basic fertilization N40P40 kg/ha at seeding 4835 100.0 0 - 
B2 Basic fertilization N40P40 kg/ha at seeding 
+ aditional fertilization N50P30 kg/ha at the 
resumption of vegetation 
5835 120.7 +1001 xxx 
DL (p 5%) = 177; DL (p 1%) = 267; DL (p 0.1%) = 430. 
 
The wheat variety Ariesan has adapted the best conditions of the minimum tillage system, making a 
production of 5.577 kg/ha as shown in table 5, this is because to the greater genetic plasticity which makes it 
more easily adaptable. 
 
Table 5. The influence of the variety  
Symbol Variety Yield (Kg/ha) Yield (%) Difference Semnification 
C1 Arieşan 5577 100.0 0 - 
C2 Tuda 2000 5180 92.9 -397 00 
C3 Apullum 5192 93.1 -385 00 
C4 Dumbrava 5390 96.6 -187 - 
DL (p 5%) = 237; DL (p 1%) = 318; DL (p 0.1%) = 419. 
 
It is observed that the varieties Turda 2000 
and Apullum with the production of negative 
differences over 350 kg/ha, distinctly significant 
values have better resisting at whims of the 
experience years. The Dumbrava variety with an 
insignificant efficiency comparated to the witness 
Arieşan variety had a behavior somehow constant, 
giving productions smaller than Arieşan, but more 
constant, even in harsh conditions in the studied 
years. In the case of treatments applied there are not 
registred a significant differences on the productions. 
In table 6 it is presented the interaction “year x 
fertilization” (AxB). Additional fertilization with 
N50P30 kg/ha applied at the resumption of the 
vegetation made an yield in 2006 years with 1.154 
kg/ha and with 190 kg/ha in 2009 year. 
 
Table 6. The interaction of the years with the fertilization 
Symbol Yield (Kg/ha) Yield (%) Difference Semnification 
A1 x B1 5911 100.0 0 - 
A2 x B1 5456 92.3 -456 - 
A3 x B1 5405 91.4 -507 - 
A4 x B1  3718 62.9 -2193 000 
A5 x B1 4180 70.7 -1731 000 
A6 x B1 4337 73.4 -1574 000 
A1 x B2 7065 100.0 0 - 
A2 x B2 6790 96.1 -275 - 
A3 x B2 6398 90.6 -667 0 
A4 x B2 3908 55.3 -3157 000 
A5 x B2 5700 80.7 -1365 00 
A6 x B2 5148 72.9 -1917 000 
DL (p 5%) = 535; DL (p 1%) = 829; DL (p 0.1%) = 1385. 
 
It can be seen that although the productions 
values are smaller than in 2006 taken as a witness. 
Specific values of production loses are lower in the 
variant with a fertilizing, which we look like a 
shortage of rainfall, the plants have not been able to 
value all the quantity of fertilizer used. For all that 
high production values make us to think to a better 
usage of soil water reserve. This interaction is 
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presented in table 7, from which it follows that in 
2009 it has been obtained the smaller productions in 
all 4 varieties and in 2006 it has obtained high 
productions especially at Ariesan variety, up to 6998 
kg/ha. 
The tendency of decrease productions is 
constantly in all 4 varieties due to weather conditions 
different from year to year. This proves once again 
the adaptive power greater of Ariesan variety. For all 
that it can be seen that the production have a lower 
values in the case of the Ariesan variety by 3219 
kg/ha respectively 3623 kg/ha at Turda 2000, in other 
varieties, in the same year unnormal 2009, this 
allowed us to believe than the varieties created at 
Turda are adapted very well at toughest conditions of 
the conservative agriculture. 
 
Table 7. The interaction of the experimental years with the varieties 
Symbol Yield (Kg/ha) Yield (%) Difference Semnification 
A1 x C1 6998 100.0 0 - 
A2 x C1 6692 95.6 -305 - 
A3 x C1 6405 91.5 -592 - 
A4 x C1 3219 46.0 -3779 000 
A5 x C1 5402 77.2 -1596 000 
A6 x C1 4748 67.8 -2250 000 
A1 x C2 6531 100.0 0 - 
A2 x C2 5895 90.3 -636 - 
A3 x C2 5904 90.4 -627 - 
A4 x C2 3623 55.5 -2908 000 
A5 x C2 4709 72.1 -1821 000 
A6 x C2 4420 67.7 -2111 000 
A1 x C3 6050 100.0 0 - 
A2 x C3 5832 96.4 -217 - 
A3 x C3 5473 90.5 -576 - 
A4 x C3 4206 69.5 1844 000 
A5 x C3 4781 79.0 -1269 00 
A6 x C3 4809 79.5 -1241 00 
A1 x C4 6376 100.0 0 - 
A2 x C4 6072 95.2 -303 - 
A3 x C4 5823 91.3 -552 - 
A4 x C4 4206 66.0 -2170 000 
A5 x C4 4868 76.4 -1507 000 
A6 x C4 4994 78.3 -1382 00 
DL (p 5%) = 664; DL (p 1%) = 946; DL (p 0.1%) = 1397. 
 
In this case the variant with additional 
fertilization at the Ariesan variety obtained a 
production of 6126 kg/ha, as it can be seen in table 8, 
but also other varieties got a production increasing 
approximatively 120% in the variant with a basic 
fertilization. It can be observed that the version with 
additional fertilization gets a very significant 
increasing production at all 4 varieties taken to be 
studied. Due to these results we recommend for 
wheat the additional fertilization on vegetation that 
can get an efficiency economic increase, all varieties 
experienced. 
 
 
Table 8. The interaction of the fertilization with the varieties 
Symbol 
 
Yield 
(Kg/ha) 
Yield 
(%) 
Difference 
 
Semnification 
 
B1 x C1 5028 100.0 0 - 
B2 x C1 6126 121.8 +1098 xxx 
B1 x C2 4677 100.0 0 - 
B2 x C2 5683 121.5 +1006 xxx 
B1 x C3 4733 100.0 0 - 
B2 x C3 5651 119.4 +917 xxx 
B1 x C4 4900 100.0 0 - 
B2 x C4 5880 120.0 +980 xxx 
DL (p 5%) = 339; DL (p 1%) = 468; DL (p 0.1%) = 652. 
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This interaction which were not presented a 
significant difference, but it can be seen in table 9 
than the treatment scheme D6 achieved most 
production by 4944 kg/ha, as in the first fertilization 
variant, how and second fertilization, respectively 
5942 kg/ha, treatment applied in just 3 distinct 
development stages of wheat. 
 
Table 9. The interaction of the fertilization with treatments 
Symbol Yield (Kg/ha) Yield (%) Difference Semnification 
B1 x D1 4835 100.0 0 - 
B2 x D1 5820 120.4 +985 xxx 
B1 x D2 4758 100.0 0 - 
B2 x D2 5773 121.3 +1015 xxx 
B1 x D3 4757 100.0 0 - 
B2 x D3 5758 121.0 +1001 xxx 
B1 x D4 4853 100.0 0 - 
B2 x D4 5889 121.3 +1036 xxx 
B1 x D5 4740 100.0 0 - 
B2 x D5 5710 120.5 +969 xxx 
B1 x D6 4944 100.0 0 - 
B2 x D6 5942 120.2 +998 xxx 
B1 x D7 4824 100.0 0 - 
B2 x D7 5872 121.7 +1048 xxx 
B1 x D8 4964 100.0 0 - 
B2 x D8 5916 119.2 +952 xxx 
DL (p 5%) = 243; DL (p 1%) = 342; DL (p 0.1%) = 494. 
 
 
4. Conclusions 
 
After the realized researches, it results that in 
the conservative agriculture is achieved high a 
productions with low cost for fuel consumption and 
working costs. 
The minimum soil tillage stores the properties 
of soil, it reduce the negative impact on soil, hydric 
regime and of natural fertility. 
Conservative system helps the vegetation 
period of plants increasing, offering a wide range of 
varieties. 
In the draught years it is proved than the plants 
value quite well the offered fertilizer, the productions 
realized of all the experienced varieties, the values 
were over 4.000 kg/ha, due to a good valorification of 
soil water. 
As a result of the fact that the treatments have 
a better impact in the variant of fertilization B2 with 
very significant values and even in variants with 
fewer treatments, we recommend in the years with 
lower attack of diseases, pests and weeds to use a 
smaller number of treatments. 
The results obtained in those 6 years of 
experience attest that the winter wheat lending very 
well in growing conservative system, if there are 
respected the few elements of studied technologies: 
rotation, fertilization, treatments and the range of 
chosen varieties. 
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